Negative regulation of the peptidylarginine deiminase type IV promoter by NF-κB in human myeloid cells.
High titers of anti-citrullinated protein/peptide antibodies (ACPAs) have been detected in sera of rheumatoid arthritis (RA) patients, implicating citrullinating enzymes in the pathogenesis of RA. Peptidylarginine deiminase type IV (PAD4) is a member of the PAD family of citrullinating enzymes and has been linked to RA. Therefore, our aim was to determine how transcription of PAD4 is regulated in the human myeloid lineage. We located the PAD4 transcription start site and promoter and phylogenetic comparisons of the area identified a 200 bp conserved region. Bioinformatics analysis predicted the presence of a NF-κB binding site and we tested this via luciferase assays. Intriguingly, mutation of the predicted NF-κB site significantly increased biological activity. We used RT-qPCR to quantify PAD4 expression in HL-60 cells treated with TNF-α to activate the canonical NF-κB pathway and found that PAD4 mRNA was reduced in response to TNF-α treatment. Finally, we used chromatin immunoprecipitation (ChIP) to determine NF-κB enrichment at the PAD4 promoter and the p50 subunit of NF-κB was more highly enriched than p65 at the PAD4 promoter. These results suggest that the p50 subunit of NF-κB may play a role in the repression of PAD4 transcription during inflammation.